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Idaho Power

IGS Energy

[llume Advising
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North Carolina Electric
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NTC

OATI
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Oncor Electric Delivery

Open Systems International
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Opus One
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Orange and Rockland Utilities
Ottertail Power

Pacific Gas & Electric

PECO, An Exelon Company
Pepco, an Exelon Company
Portland General Electric
Powerley

Racepoint Energy LLC
Rappahannock Electric
Cooperative

Recurve

Resideo

RF Demand Solutions
Sacramento Municipal Utility
District
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Scope Services
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Managed Charging Overview

Many Names:

- “Managed charging”
- “Smart charging”
o “V1G”

Managed charging involves
varying the time or rate at
which an electric vehicle is
charged in order to provide
benefits to the grid and/or
customers.

Load Ma gthdhp

\‘ PLMA

Many Mechanisms:

EV time-varying rates,
including time-of-use rates
and hourly dynamic rates

Direct load control
via the charging device

Communication to customer
to voluntarily reduce Direct load control

charging load (e.g., behavioral via automaker telematics
demand response event)

Direct load control
via a smart circuit
breaker or panel

Incentive programs
rewarding off-peak charging

Source: Smart Electric Power Alliance, 2019.
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How Utilities are Using or Planning to Use Managed Charging

o

AVOID HIGHER COST PERIODS OF ENERGY SUPPLY
HELP CUSTOMERS MANAGE USE

INCREASE CUSTOMER ENGAGEMENT
DEFER OR AVOID NEW INVESTMENT IN DISTRIBUTION INFRASTRUCTURE

ENABLE RENEWABLE ENERGY INTEGRATION
FACILITATE GRID SERVICES

DEFER OR AVOID NEW INVESTMENT IN TRANSMISSION OR GENERATION
OTHER

H 30 25 20 1B 10 5 0

Source: Smart Electric Power Alliance, 2019. N=48. Note; Utilities selected all that applied.
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SRP’s EV Managed Charging
‘f Pilot Study

Guest Speaker,
Salt River Project




Motivation for Managed Charging Pilot Study

A SRP has set sustainability goals to prepare their system to serve
500,000 EVs by 2035

A Currently 70% of EV owners in SRP’s service territory are on
EV-specific TOU rate with a super off-peak period

A SRP aiming to enroll 90% of EVs owners in a managed charging
program, including passive managed charging via TOU rates or
active managed charging operated by SRP




Managed Charging Pilot Study Design

ADeveloping 2 pilot studies
A EV Flex Charging utilizing EVSE for implementation with EnergyHub
A EV Smart Charging with onboard telematics

A Each study will have 250 voluntary customers
A Flex Charging program will launch on November 9, 2021 and run for 12-18 mo.

A ODbjective is to understand SRP’s ability to manage EV load and shift demand to
super off-peak periods to limit impacts on residential distribution system needs

A Provide customers the option to manage charging themselves via TOU rates or
allow the utility to optimize the charging via the managed charging programs

A Will survey customers at the completion of the pilot programs to better understand
customer preferences and support the design of a larger scale program and the
necessary level of customer compensation for participation

PLMA
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Managed Charging
Benefits Analysis
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Motivation & Approach

APurpose: Inform the value of managed charging for the system and the
managed charging program design, i.e. customer incentives, control algorithm

A Approach: Analyze system-level costs and benefits of active EV managed
charging for SRP under alternative program designs and rate structures

Aldentified key drivers of benefits of managed charging based on SRP-specific
data, including:
A Projected residential EV demand profiles
A Projected total system demand
A Historical energy prices for 2017-2020

A Calculated annual total system charging costs for an average EV

A Developed alternative implementations of active managed charging programs
and estimated total system benefits

PLMA
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EV Charging: System Cost Drivers

A Both demand and energy prices peak for SRP in the summer evening hours, but not
necessarily at the same time

Hourly Average Load Profile by Season (2025) Hourly Average Day-Ahead Energy Price by Season (2018)
8,000 Fall ——Winter ——Spring ——Summer 5160 Fall esss=Spring essSummer e—\\inter
7,000 $140
6,000 =
5,000 5>120
’ 24100
Z 4,000 v 80
3,000 §
2,000 & 560
’ =
1,000 g >40 /
$20 J\
0
12345678 9101112131415161718192021222324 SO
Hour 1 3 5 7 9 11 13 15 17 19 21 23

Th
PLMA& Note: All hours hour-ending.
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System Energy Costs (Flat non-TOU Rate)

Annual System Energy Costs per EV

__ 150
v
(7]
2100 _ o e e Average = $87/year,
e (23 cents/day, 3.2 ¢/kWh)
£ 50
oo
2
o O
2017 2018 2019 2020
Monthly System Energy Costs per EV
$25
In 2020, 25% of
°20 annual charging costs
z / occurred in August
2 %15
é’ $10

$5

S0
1 3

™ 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11
PLM /AL 2017 2018 2019 2020
Io5H DS etk LEads=hip Note: BEV100 profiles are for the year 2025.




System Peak Demand Costs

A Estimate demand impacts during summer peak hours across rate classes
A Assumed $82/kW-year of avoided peak demand costs (including G&T&D)

July 2025 Home Weekday Charging Profile

—F21 —E22 E23 —E25 —EF26 —E29

2.5
2 | E23
i
2 15 E25
g E21
£
o 1 N E22
0.5 | / ~

. ]

E29

1 23 456 7 8 91011121314151617 1819 2021222324
Hour Ending

PLMA
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0.59 kW
0.85 kw
0.69 kw
0.43 kw

0 kw

Peak Demand Costs by Rate Class

Avg. Peak | Peak Demand
Demand Costs

$49
$69
$56
$35

S0
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When Do We Want EVs to Charge?

A Hours to Avoid: High system load tends to line up with higher DAM prices in late afternoon hours, and in
July and August (“Summer Peak Months”)

A Hours to Encourage: Energy prices are lowest on average in the morning/early afternoon hours and in the
Spring. Both of these coincide with low system load.

Daily Occurrence of Monthly Occurrence of
High/Low Priced and High Demand Hours High/Low Priced and High Demand Hours
150
60 L ,
. 100 ,
40 '
2 20 I 9
2 0 | 5 0 1
c )
2 5
O .20 S -50
-40 -100

_---.O’éz 3456 7 8 951011121314151617181920212223 1 2 3 4 5 6 7 8 9 10 11 12
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Managed Charging Profile

A Developed managed charging profiles for an EV on a flat rate to avoid highest cost hours
A Assume 90% of EVs participating in the program will comply during any given event
A If they do, their charging demand will drop to zero during high cost hours
A Charging will be shifted to later lower cost hours based on our experience analyzing managed charging

4-Hour Managed Charging Profile (90% compliance)

TOU

Managed - 4 Hr Unmanaged

15 Charging shifted

1.3 to after 8 pm
1.1

0.9

0.7

Load (kWh)

0.5 90% decrease

0.3 %
g
=~ f‘—“

R

e =
= .
0.1 -------------—-'-

-0.1
1 2 3 45 6 7 8 9 10111213141516 17 18 19 20 21 22 23 24

Fravin

Load (kWh)

1.5

13

11

0.9

0.7

0.5

0.3

0.1

-0.1

8-Hour Managed Charging Profile (90% compliance)

TOU

Managed - 8 Hr Unmanaged

Tested a longer
period similar to E29
rate

1 2 3 456 7 8 910111213 14151617 18 19 20 21 22 23 24
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How Frequently to Activate Managed Charging?

A The highest savings potential for

) : . Cumulative Hourly Charging Costs
managed charging is concentrated Iin y gINg

—2020 =—2019 =—2018 2017

less than 3% of annual hours. 160 ours
A Highest 66 cost hours (top <1%) account 140
for 28% of annual charging costs =120
A The 132 July and August peak hours (top  £100 /
1.5%) account for 46% of annual costs S s
A Highest 236 cost hours (top 2.7%) § 60 |
account for 55% of annual charging costs & 4,
A Incremental cost savings quickly decline 20
by targeting additional hours 0

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

% of Hours

Note: X-Axis shows hours in descending order of charging cost, not in chronological order. Hour 1 is the
most valuable hour in the year 2019, hour 2 is the next most valuable, and so on.

PLMA
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Managed Charging Scenarios

A We tested seven alternative approaches to deploying the managed program by varying
the following assumptions:

A Length of Managed Charging: 4 hours vs 8 hours
A Frequency of Deployment: All Weekdays vs July/August Weekdays vs Top 20 Days
A Program Compliance: 80% vs 90%

Managed Charging Scenarios

8 hours All Weekdays 90%
8 hours June to Sept Weekdays 88 90%
8 hours Top 20 Days 20 90%
4 hours All Weekdays 261 90%
4 hours June to Sept Weekdays 88 90%
4 hours Top 20 Days 20 90%

PLMA/\_ 4 hours June to Sept Weekdays 88 80% A
Load Management Leadership
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Impact of EV Managed Charging

AManaged charging could reduce system costs by $49 — 70 per year
A Managed charging benefits are primarily from peak demand reductions ($44/year for 90% case)
A System energy savings are heavily concentrated in top 20 days (over 50% of energy savings)
A Reducing frequency of events reduces total benefits, but increases benefits per event by 10x

Assumptions System Costs System Cost Savings Normalized Savings
Participant Managed kWh Energy Peak Total Energy Peak " Total | Savings Savings
Scenario Compliance Events Shifted Costs Costs Costs Savings Savings ISavings | per Event per kWh
|
Unmanaged Charging (E23) 0% 0 0 S89 S49 $138 I :
All Weekdays 90% 261 939 $62 S5 $67 S27 saa | $70 | $0.27 $0.07
8Hour Summer Peak Weekdays 90% 88 317 S71 S5 $75 $18 S44 : s62 | s$0.71 $0.20
Top 20 Days 90% 20 72 S75 S5 $80 S14 $44 | $58 ! $2.89 $0.80
All Weekdays 90% 261 535 S76 S5 $80 S13 s44 | $57 I $0.22 $0.11
aH Summer Peak Weekdays 90% 88 180 S78 S5 $83 S11 S44 : $55 | $0.62 $0.30
our
Top 20 Days 90% 20 41 $80 S5 $85 S9 S44 I $53 : $2.66 $1.30
Summer Peak Weekdays 80% 88 180 S79 S10 $89 S10 $39 | $49 I $0.56 $0.27

Load Management Leadership
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Key Takeaways

A Timing of Events:
Test different approaches with a primary focus on achieving highest compliance during peak
demand periods.

A Managed charging events should preferably push charging to after midnight, while ensuring
the EV has sufficient charge in the morning (as specified by the customer).

A Significant benefits of longer duration events of up to 8 hours. However, this should be
balanced with the customer experience considerations and interest in participation.

A If customer interest is a concern, 4 hour window still leads to sizable system benefits.

A Number of Events:
Total system benefits per customer increase as the number of managed charging events
increases. However, not setting a ceiling for the number of event days, or setting too high of a
ceiling may reduce the customer interest in the program and therefore limit the total system
benefits

A Survey customer preferences for the number of event days
A In the absence of a survey, set a ceiling of 50 managed charging events

Load Management Leadership
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Key Takeaways

A Study Participants: Target EV drivers on the flat rate, but also include drivers on TOU to
understand their preference for how to reduce peak demand

A Compliance Rate: As SRP will allow EV customers to opt-out of managed charging events, the
compliance rate will be a key factor to determining the benefits of the program

A Program Incentive: Setting the participation incentive at $50 per year is likely to results in
system-wide cost reductions on average based on our results.

A Incentive levels could be increased for ease of recruitment for pilot study

A But the pilot should still strive to test incentive levels that are in the realm of possibility for a
full-scale roll-out

Load Management Leadership
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Let’s Continue the Conversation!

PLMA

aad Man eadership

Hot Toplcs

Continue the Conversation on
PLMA's LinkedIn Group Page!

Linked T3]

www.linkedin.com/groups/1901142/



https://www.linkedin.com/groups/1901142/
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LOGIN

LOAD MGMT DIALOGUES

HOT TOPIC
CONVERSATIONS

plma.mclms.net/en/

Welcome to PLMA's Load Management Resource Center

The Load Management Resource Center is a searchable library of all PLMA content from January 2020 forward. It includes webinar recordings, slides, conference sessions,

publications, and many other materials. To begin, please login using your email address and PLMA password.

To find PLMA content on a specific topic, there are two ways to search:
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Live Online | Nov. 8-10, 2021

Register Today!

18 Peer-Selected Sessions
Live Q&A
Networking, and more!

www.peakload.org/44th-conference-agenda
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EV Profiles

A Represent charging profiles for the average EV; not a customer-specific charging profile

A Not forecasted to change over the forecasted period, except for gradual efficiency improvements

A Assuming that no charging occurs during peak blocks is optimistic; consumers unlikely to be so responsive to prices

Rate Groupings:

Summer Residential Average Charging Profile

N\
~

° NoTOU: —E21 —E22 —E23 —E25 —E26 —E27 —E29
— 2.5
e 3-Hour Peak TOU: 5
— E25:2-5 pm 3
. 2 15
— E21:3-6 pm =
— E22:4-7 pm 5
* 6-Hour TOU: 8 .
— E26: 2-8 pm / /
— E27:2-8 pm 0 )

1 2 3 45 6 7 8 91011121314151617 1819 2021222324

e Super Off-Peak TOU: Hour Ending

— E29: 2-8 pm pea k, 11 pm—5 am Off—peak Note: Profile is for a BEV100 on a weekday in July 2015 does not fall on a holiday.
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System Charging Costs across Rate Classes

A SRP TOU rates already achieve most of the benefits of active managed charging

Total System Charging Costs by Rate

Average Energy 2017-2020 Average Total Charging Costs
Costs Peak Peak Total System Costs per
(2017-20 range) Demand Costs Costs kWh W Energy Costs  m Peak Demand Costs
E23

$87

160
P 0.59 kKW $136 2,149 $0.063 1
E25 $92 0.85 kW $69 $161 2,126 $0.075 =120
($82 - $103) 2 100
S
$94 = 80
E21 P 0.69 kKW $56 $150 2133  $0.070 3
<
22 $87 0.43 kW $35 $122 2,116 $0.057 40
(579 - $99) 20
0
E21 E22 E23 E25 E26 E29
$56
E29 PN 0 kW $0 $56 2020  $0.027
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Other Key Assumptions

AAnnual demand of 2,500 kWh, or 9,000 VMT assuming 3.6 miles/kWh
A85% of charging occurs at home (15% occurring at work/public chargers)
A 2020 hourly energy prices at Palo Verde trading hubs

A $82/kW-year of avoided peak demand costs (including G&T&D)

A90% compliance with managed charging program

PLMA
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